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Claims : 

1. A method for purifying acrylic acid, 
characterized in that in a method comprising subjecting 
a crude acrylic acid aqueous solution obtained by cooling 
a product gas obtained by catalytic gas-phase oxidation 
of propylene and/or acrolein with a molecular oxygen 
containing gas or by allowing the product gas to be 
absorbed in water, or a crude acrylic acid aqueous 
solution from which the aldehydes in said solution have 
previously been removed by stripping, to azeotropic 
distillation under reflux together with a 
non-hydrophilic azeotropic agent which forms an 
azeotropic mixture with acetic acid, thereby recovering 
purified acrylic acid from the bottom of an azeotropic 
distillation column used, the azeotropic distillation 
is carried out by additionally feeding an azeotropic 
agent, besides the azeotropic agent as a circulating 
flow, to at least one portion downstream the feeding 
point of said circulating flow in the azeotropic 
distillation column, thereby recovering acrylic acid 
substantially free from acetic acid from the column 
bottom . 

2. The method for purifying acrylic acid 



according to claim 1, wherein the acrylic acid from the 
column bottom does not contain water and/or the 
azeotropic agent. 

3. The method for purifying acrylic acid 

5 according to any one of claims 1 and 2, wherein the 
azeotropic distillation column used has 15 to 60 plates 
and the ratio of the amount of azeotropic agent to be 
fed as the circulating flow and the total amount of 
azeotropic agent to be additionally fed is in the range 
10 of from 1 : 5 to 30 : 1. 

4. The method for purifying acrylic acid 
according to any one of claims 1 to 3 r wherein the 
azeotropic agent used meets all the following 
conditions : 

15 (a) the azeotropic agent also forms an azeotropic 

mixture with water, besides acetic acid; 

(b) the azeotropic agent has solubility in water 
of 5% by weight or lower; and 

(c) the azeotropic agent does not form an 
20 azeotropic mixture with acrylic acid* 

5. The method for purifying acrylic acid 
according to claim 4 , wherein the distillate of the 
azeotropic distillation column is a mixture consisting 
essentially of acetic acid, water, and the azeotropic 

25 agent, and this mixture is allowed to stand still, so 



2 



as to separate a phase consisting essentially of the 
azeotropic agent and a phase consisting essentially of 
acetic acid and water, and the former is fed to the 
azeotropic distillation column as a circulating flow 
5 and the latter is utilized as water to be allowed to 
absorb the catalytic gas-phase oxidation product gas. 

6. The method for purifying acrylic acid 
according to any one of claims 1 to 5, wherein the crude 
acrylic acid aqueous solution to be subjected to the 
10 azeotropic distillation contains 20% to 852 by weight 
of acrylic acid, 0.5% to 6.5% by weight of acetic acid, 
and 10% to 75% by weight of water. 

Paragraph [0001] on column 1 
15 [Background of the Invention] 

[Technical Field of the Invention] 
The present invent ion relates to a method for 
purifying acrylic acid obtained by catalytic gas-phase 
oxidation of propylene and/or acrolein with a molecular 
20 oxygen containing gas. 

Paragraph [0002] on columns 1 to 2 

The reaction product obtained by catalytic 
gas-phase oxidation of propylene and/or acrolein with 
25 a molecular oxygen containing gas, preferably in the 
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presence of water vapor, usually contains, in addition 
to acrylic acid as the objective product, side reaction 
products such as acetic acid, form ic acid, acetic 
aldehyde, formic aldehyde, carbon dioxide, and carbon 
monoxide, un reacted propylene, and acrolein. The 
present invention provides a method for purifying 
acrylic acid to high levels of purity from the reaction 
product, by efficiently separating acetic acid in the 
side reaction products, which acetic acid is difficult 
to be separated, particularly from acrylic acid. More 
specifically, the present invention provides a method 
for purifying acrylic acid by separating side products 
through effective azeotropic distillation in which an 
azeotropic agent is fed to the circulating flow of an 
azeotropic distillation column and additionally fed to 
one or more portions downstream the circulating flow 
feeding plate when the above reaction product is allowed 
to be absorbed by water to form an acrylic acid aqueous 
solution and the acrylic acid aqueous solution is 
introduced into the azeotropic distillation column for 
pur i f i ca t ion . 

Paragraph [0003] on column 2 
[Prior Ar t ] 

So far, in general, it has been considered that 



acetic acid is difficult to be separated jErom product 
acrylic acid r from the viewpoints of physical properties 
of both compounds, in the acrylic acid purification 
process and ordinary methods of separation need a great 
amount of cost. However, in recent years, there has 
being increasing the importance of a reduction in the 
concentration of acetic acid as a quality of product 
acrylic acid. For exampl e , as a general-purpose use 
of acrylic acid, acrylic acid may be polymerized to 
produce a superabsorbent polymer. Since acetic acid 
in acrylic acid is not polymerized, the acetic acid 
remains as a simple substance in the product polymer, 
thereby easily causing a reduction in water-absorbing 
power, generation of bad odor, and other problems. For 
this reason, there has been a great demand to reduce 
the content of acetic acid in the starting material 
acr y 1 i c acid. 

Paragraph [0004] on column 2 

Further, even in esters produced by reaction of 
acrylic acid with various alcohols, acetic acid in the 
starting material acrylic acid is reacted with alcohols 
to form acetic acid esters. These acetic acid esters 
cannot easily be separated from acrylic acid esters and 
are incorporated into the product acrylic acid esters. 



Paragraph [0005] on column 2 

Even in the case where acrylic acid is polymerized 
to produce an "emulsion", acetic acid esters are not 
polymerized, and therefore, they may become the causes 
5 of various problems as "remaining monomers". In the 
meantime, the acetic acid content in the ordinary product 
acrylic acid and the acceptable acetic acid ester 
contents in the product acrylic acid esters are 0.05% 
by weight or lower, respectively, and therefore, the 
10 acceptable acetic acid content in the starting material 
acrylic acid is required to be 0.03% by weight or lower* 

Paragraph [0031] on column 6 
[ Examples ] 

1 5 Experimental Example 1 

The azeotropic distillation column used was 
adjusted to have a column top pressure of 110 mmHg. The 
crude acrylic acid aqueous solution as a starting 
material contained 38.5% by weight of water, 3.2% by 

20 weight of acetic acid, and some amounts of aldehydes, 
carboxylic acids, and the like. This aqueous solution 
was prepared by condensation of a product gas obtained 
by catalytic gas-phase oxidation of propylene. 

25 Paragraph [0032] on columns 6 to 7 
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The above starting material was fed at 14.6 kg/h 
to the azeotropic distillation column and azeotropic 
distillation was carried out using toluene as an 
azeotropic agent. The toluene phase in the condensed 
liquid from the column top was circulated in all amounts 
to the azeotropic distillation column. The azeotropic 
agent circulating portion and circulating amount were 
51.4 kg/h as a circulating flow, 5.7 kg/h as a divided 
azeotropic agent feed to the starting material feeding 
plate, and the total feed amount was 57.1 kg/h. During 
the operation, the column top temperature was about 40°C 
and the column bottom temperature was about 100°C. The 
components of the column bottom liquid at that time were 
99, 0% by weight or higher of acrylic acid, 0.03% byweight 
or lower of acetic acid, and a trace amount of toluene. 
The column bottom liquid was able to be sufficiently 
used as a starting material acid for acrylic acid esters. 
The condensed liquid from the column top was allowed 
to stand still, after which the water phase had a toluene 
concentration of 0.03% by weight. 

Paragraph [0033] on column 7 
Experimental Example 2 

The starting material crude acrylic acid aqueous 
solution was fed at 14.6 kg/h to the azeotropic 



distillation column and azeotropic distillation was 
carried out using toluene as an azeotropic agent. The 
azeotropic agent circulating portion and circulating 
amount were 51.4 kg/h as a circulating flow, 7.1 kg/h 
5 as a divided azeotropic agent feed to the starting 
material feeding plate, and the total feed amount was 
58.5 kg/h. As a result, the components of the column 
bottom liquid were 99.0% by weight or higher of acrylic 
acid, 0.01% by weight or lower of acetic acid, and a 
10 trace amount of toluene. Also in this case, acetic acid 
was able to be considerably separated and removed from 
the starting material acrylic acid aqueous solution. 
The condensed liquid from the column top was allowed 
to stand still, after which the water phase had a toluene 
15 concentration of 0.01% by weight. 
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